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A Offshore products evolution
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Siemens Gamesa

Key facts and figures?
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Order book modern and scalable capabilities covering all requirements

footprint

1 End of June 2022
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Three business units strongly positioned in the market

Onshore

104.5 GW

installed since 1979

20 GW

installed since 1991

84 GW

maintained

The technological partner of choice
for onshore wind power projects.
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Most experienced offshore wind
company with the most reliable
product portfolio in the market.

Commitment beyond the supply
of the wind turbine to reach
profitability goals.
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Company profile

Global presence to ensure customer proximity
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Long term innovation is illustrated by rotor growth

) 154 m o 154 m o 167 m o 200 m o 236 m .
SWT-6.0-154 SWT-7.0-154 SG 8.0-167 DD SG 11.0-193/200 DD SG 14.0-222/236 DD
Installation date | 2014 2018 2020 2022 2024
Nominal Power | 6 MW 7 MW 8 MW 11 MW 14/15 MW
Blade length 75 m 75 m 81.4m 97 m 108/115m
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History of offshore wind turbines at SGRE
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Trend in offshore wind rotors

Siemens Gamesa can technically produce 20
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300 - MW turbines and 300-meter rotors
Although the blades of Siemens Gamesa's new 14 MW turbine with their 108 meters will
be the world's longest, the manufacturer insists on building them whole, contrary to the
rest of the industry. This benefits the bottom line, the company asserts
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Source: Wood Mackenzie: Global wind turbine technology trends 2021-March 2021

Innovation continues to drive up rotor size
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SG 14-236 DD Fun Facts!

Swept area 43,500 m?

16,000 Xx

~470 tons/s of air through rotor at 10 m/s

Wind load in blade root

~3.5 miles,~
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OEM perspective

‘ﬂ\ Product Development & Innovation: Technology and Product roadmaps

@R  Time to market considerations: Testing and certification
Eﬂ Manufacturing consideration: CAPEX, Product cost and output rate

°‘ /‘ Transportation and installation: Logistics and installation speed
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Product Development & Innovation: Technology and Product roadmaps

Technology is committed at
TRL6 or higher

New Technology should be ready here

Product timeline

|
New product initiated

Technology development leads product development
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Time to market considerations

Wha(t;;e(z)ci:?gg o When do we How can we When do we
' start selling? reduce time to start installing?
market ?

New Technology should be ready here
Product timeline
Conceptual design Plug and mold eleule protot_ype Blade testing Production ramp up
manufacturing

Turbine prototype
testing

Detailed design

There are lot of opportunities to reduce time to market
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Innovative thinking is

necessary to further lower the cost of energy

Basic rotor mass scaling

Factory space scaling

Blade
Mass

Innovation
2y

A A scale up to 150% requires >3 times more

Techtom factory floor space

Blade x 150%

Square-Cube law

>
Blade Length
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Factory space does not scale up linearly with blade length
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Manufacturing: Still wver:
Mold cycle time 36 hrs (24 hrs for smaller blades)
Over 2300Ilb of material per hour
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Blade factory in Aalborg, Denmark (April 2021)
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Over 50 ft of tip deflection!
9 to 12 months of testing




Aerial Photographs of Cuxhaven's Bayside. The products on the pictures is SG 8.0-167 DD

95 Nacelle
760MW
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B108 Transported to Osterild Wind Turbine Test Field
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